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The six-coordinate Sn IV atom in the title compound, 
[Sn(C 8 H 9 )Cl3(C3H 4 N2)2], shows an octahedral coordination. 
The N atoms of the N-heterocycle are cis to each other. The 
Sn— N bond that is trans to the Sn— C bond is shorter than the 
Sn— N bond trans to the Sn— CI bond. Weak N-H- ■ -CI 
hydrogen bonds link adjacent molecules, generating a double 
chain running along the c axis. 

Related literature 

For the direct synthesis of the organotin chloride reactant, see: 
Sisido et al. (1961). For the trichloridophenyltin-di(pyrazole) 
adduct, see: Casas et al. (1996). 
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Experimental 

Crystal data 

[Sn(C 8 H 9 )Cl 3 (C 3 H4N 2 ) 2 ] 
M, = 466.36 
Monoclinic, C2/c 
a = 34.7322 (4) A 
b = 7.3709 (1) A 
c = 14.5760 (2) A 
/3 = 109.0535 (5)° 

Data collection 

Bruker SMART APEX 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
T mi „ = 0.599, r max = 0.702 

Refinement 

R[F 2 > 2a(F 2 )] = 0.017 

wR(F 2 ) = 0.044 

S = 1.00 

4053 reflections 

208 parameters 

2 restraints 



Table 1 

Hydrogen-bond geometry (A, °). 



V = 3527.13 (8) A 3 
Z = 8 

Mo Ka radiation 
ji = 1.90 mm~' 
T = 100 K 

0.30 x 0.25 x 0.20 mm 



16131 measured reflections 
4053 independent reflections 
3734 reflections with / > 2a(I) 
R iM = 0.022 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/w = 0.43 e A~ 3 

Ap mi „ = -0.26 e A~ 3 



D-U-A 


D-H 


H- • A 


D- ■ A 


D-U-A 


N2-H2- ■ CU' 


0.87 (1) 


2.56 (2) 


3.265 (2) 


139 (2) 


N4-H4- ■ CU" 


0.88 (1) 


2.65 (2) 


3.270 (2) 


129 (2) 


Symmetry codes: (i) — 


: + l,y,—z- 


- |; (ii) x, -y + 







Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: X- 
SEED (Barbour, 2001); software used to prepare material for 
publication: publCIF (Westrip, 2010). 

We thank the University of Malaya (grant No. RG020/ 
09AFR) for supporting this study. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BT5524). 
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Trichlorido(4-methylbenzyl)bis(l//-pyrazole-K'7V )tin(IV) 
T. C. Keng, K. M. Lo and S. W. Ng 

Comment 

Dibenzyltin dichloride and benzyltin trichloride can be synthesized by the direct action of benzyl chloride on stannous 
chloride; other ring-substituted analogs are similarly synthesized (Sisido et al, 1961). The title compound results from the 
reaction of di(4-methylbenzyl)tin dichloride with pyrazole to afford the pyrazole adduct of a monoorganotin trichloride. 
There are few examples of monororganotin chlorides forming adducts with iV-heterocycles. Phenyltin trichloride forms a 
1:2 adduct with pyrazole (Casas et al, 1996). The 4-methylbenzyl analog affords a similar 1:2 adduct. The six-coordinate 

Sn IV atom in SnCl3(CgH9)(C3H4N2)2 (Scheme I) shows octahedral coordination. The N atoms of the N-heterocycle are cis 
to each other and the three CI atoms are coplanar (Fig. 1). The geometry can be described as being a mer-octahedron. The 
Sn-N bond that is trans to the Sn-C bond is shorter than the Sn-N bond trans to the Sn-Cl bond. 



Di(4-methylbenzyl)tin dichloride was synthesized by using a literature procedure (Sisido et al, 1961). The compound (0.4 
g, 1 mmol) and pyrazole (0.136 g, 2 mmol) of pyrazole were dissolved in ethanol (100 ml) and the solution was heated for 
an hour. The solution was filtered and then set aside for the growth of colorless crystals. 



Carbon-bound H-atoms were placed in calculated positions (C — H 0.95 to 0.99 A) and were included in the refinement in 
the riding model approximation, with (7(H) set to 1 .2 times (7 e q(C). The amino H-atoms were located in a difference Fourier 
map, and were refined isotropically with a distance restraint of N-H 0.88±0.01 A. 



Experimental 



Refinement 



Figures 




Fig. 1. Anisotropic displacement ellipsoid plot (Barbour, 2001) of SnC^CgHgj^FL^^ at 
the 70% probability level; hydrogen atoms are drawn as spheres of arbitrary radius. 
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Trichlorido(4-methylbenzyl)bis(1 H-pyrazole-KiV )tin(IV) 



Crystal data 



[Sn(C 8 H 9 )Cl 3 (C 3 H 4 N 2 ) 2 ] 



F{0Q0) = 1840 
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M r = 466.36 


D x = 1.756 Mgm 3 


Monoclinic, C2/c 


Mo Ka radiation, X = 0.71073 A 


Hall symbol: -C 2yc 


Cell parameters from 9748 reflections 


a = 34.7322 (4) A 


9 = 2.5-28.3° 


6 = 7.3709 (1) A 


H= 1.90 mm -1 


c= 14.5760 (2) A 


T= 100 K 


(3= 109.0535 (5)° 


Block, colorless 


V= 3527.13 (8) A 3 


0.30 x 0.25 x 0.20 mm 


Z=8 





Data collection 



Bruker SMART APEX 
diffractometer 

Radiation source: fine-focus sealed tube 

graphite 

co scans 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r min = 0.599, r max = 0.702 
16131 measured reflections 



4053 independent reflections 

3734 reflections with / > 2c(7) 
R int = 0.022 

^max — 27.5 , 0 m i n — 2.5 

h = -44^44 

k = -9^9 
/ = -18-»18 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > l^F 2 )] = 0.017 

wR(F 2 ) = 0.044 

S= 1.00 

4053 reflections 
208 parameters 
2 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 

w = l/[a 2 (F 0 2 ) + (0.022P) 2 + 3.9233P] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.001 
Ap m ax = 0.43eA" 3 
Apmin = -0.26 e A~ 3 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 




Snl 


0.595182 (3) 


0.582348 (14) 


0.721693 (7) 


0.01211 (4) 


Cll 


0.555981 (12) 


0.42823 (5) 


0.81341 (3) 


0.01619(8) 


C12 


0.626900 (12) 


0.79953 (6) 


0.85059 (3) 


0.01902 (9) 


C13 


0.556206 (12) 


0.41810(5) 


0.57311 (3) 


0.01787 (9) 


Nl 


0.54480 (4) 


0.77932 (19) 


0.67420 (10) 


0.0150 (3) 


N2 


0.50505 (4) 


0.7311 (2) 


0.64558 (11) 


0.0183 (3) 


H2 


0.4985 (7) 


0.6177(16) 


0.6474 (18) 


0.038 (7)* 


N3 


0.62026 (4) 


0.74995 (19) 


0.62547 (10) 


0.0153 (3) 
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Atomic displacement parameters (A 2 ) 
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2.1680 (17) 
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[IZ.jI (1U) 


P11 p 1 A U 1 A 

Cll — CIU — rllU 


i n o 

ill .1 


Z" 1 1 A "NT /I Ml 

C 1 4 — JN 4 — JN 3 


111 11 f\ A\ 

111.11 (14) 


pn P 1 A U 1 A 

cy — C 1 U — rl 1 U 


1 T7 T 

IZ / .Z 


p 1 A XT A 11 A 

C 1 4 — JN 4 — H4 


ion a / 1 c\ 

i2y.o (15) 


X.TO P 1 1 P 1 A 

JNZ — Cll — CIU 


1 A*7 11 / 1 c^ 

107.31 (15) 


XT1 XT /I I T 1 

JN3 — JN4 — H4 


iiy.a (is) 


XTO P 1 1 1 1 1 1 

JNZ — Cll — Hll 


1 t/: i 
120.3 


Cz — CI — bill 


ill "">/: /11\ 
1 13. ZD (11) 


P1A p 1 1 T_J 1 1 

CIU — Cll — Hll 


1 1/: i 
120.3 


/ •") ni III A 

Cz — C 1 — H 1 A 


1 ao a 
108. y 


xti pn p i -I 
JN 3 — C 1 Z — C 1 3 


1 1 A 1 1 (1 C\ 

110.31 (15) 


o-. 1 p 1 Til ,\ 
bill — CI — HI A 


1 ao n 
108. y 


XT1 pn iii~) 
JN3 — ClZ — HlZ 


1 "1 A O 

124.8 


PO ni 1 I I n 

Cz — C 1 — rl 1 d 


1 no a 

lus.y 


P 1 1 p 1 O IT 1 O 

C13 — ClZ — HlZ 


1 ">/l o 

124.8 


1 P 1 inn 

bill — CI — H1B 


1 ao n 

lus.y 


pi/i pn pn 
C 1 4 — C 1 3 — C 1 z 


1 AC 11 1 1 £\ 

105.33 (lo) 


U| A ri MIR 

1 1 1 — V i — 1 1 1 L_> 


1 (17 7 




1 77 ^ 


C3 — C2 — C7 


117.93 (15) 


C12 — C13 — H13 


127.3 


C3 — C2 — CI 


120.81 (15) 


N4 — C14 — C13 


107.45 (16) 


C7 — C2 — CI 


121.21 (15) 


N4 — C14 — H14 


126.3 


C4 — C3 — C2 


120.92 (16) 


C13 — C14 — H14 


126.3 


C4 — C3 — H3 


119.5 






Ml C«1 Ml po 

JN 3 — sn 1 — JN 1 — Cy 


/ll Q"7 ( 1 &\ 

— 43. y/ (lo) 


Pll Cn1 P1 P") 

C13 — sn 1 — C 1 — C2 


0/; /;a / 1 t\ 
50. 0y (12) 


pn c~i mi pa 

ci2 — sni — jn i — cy 


a i "71 / 1 /:\ 
43. /3 (lo) 


PI 1 C« 1 P 1 PI 

Cll — snl — CI — C2 


1 "7"7 C A / 1 T\ 
1 / /.50 (12) 


Pll c~i M1 pa 
C13 — snl — JN 1 — Cy 


1 1 A AA ( 1 a\ 

-130. yy (io) 


C~ 1 P 1 PI PI 

snl — CI — C2 — C3 


hq /;c /10\ 
— /8.05 (18) 


pi 1 c~ 1 M1 pa 

Cll — snl — JN i — cy 


110 ™t£. / i/:\ 
138.20 (10) 


o~ 1 p 1 n p~7 
snl — CI — C2 — C/ 


AO "70 /1 /;\ 
y8. /8 (10) 


Ml C«1 Ml MO 

JN J — snl — JN 1 — JNz 


nr 1 (\ /11\ 

135. 1U (13) 


p-7 pi p/l 

C / — C2 — C3 — C4 


1 1 /0\ 
1.1 (2) 


HI C~1 M1 M"> 

C12 — snl — JN 1 — JN2 


11"7 OA / 1 1\ 

— 13 /.zO (12) 


pi n pi P/t 
C 1 — C2 — C3 — C4 


1 *70 A / 1 £.\ 

1 /o.oU (lo) 


Pll C«1 M1 Ml 

C13 — snl — JN 1 — JNz 


/to AO ^ 1 ">\ 

46. US (12) 


pt pi p/i pc 

C2 — C3 — C4 — C5 


A 1 t"2\ 

-0.1 (3) 


pi 1 c~ 1 m 1 \n 
Cll — snl — JN 1 — JNz 


/n /;t / 1 t\ 
-42.0/ (12) 


pi p/t pc p/; 
C3 — C4 — C5 — Co 


1 A 

-1.0 (3) 


p Q M 1 MO p 1 1 
Cy — JN 1 — JNz — CI 1 


A 1"7 11 Q\ 

—0.3 / (iy) 


PI P/l PC PO 

C3 — C4 — C5 — Co 


1 ~7Q "7i /i ^^ 
1 /o. /3 (1 /) 


C~ 1 M 1 Ml PI 1 

snl — JN 1 — JNz — CI 1 


1"7A HA /"1 1 \ 

—i /y.o4 (ii) 


p/t pc p/; p~7 
C4 C5 — Co — C / 


1 1 

1.1 (2) 


pi C~1 Ml PIT 

CI — snl — JN3 — Clz 


"7A /: 1 / 1 C\ 

-/O.Ol (15) 


po pc p/; p"7 
C8 — C5 — Co — C / 


-[ /o.o/ (1 /) 


M1 C~1 Ml PI1 

JN 1 — snl — JN3 — Clz 


11A 1A /1C\ 

110. 3y (15) 


pi n pt p/; 
C3 — C2 — C / — Co 


1 A /1\ 

-1.0 (3) 


pn o« 1 Ml PIT 

Clz — sn 1 — JN 3 — C 1 2 


1/1 CT /I f\ 

24.52 (15) 


pi pi p~7 p/; 
C 1 — C2 — C / — Co 


—[ /O.JZ (lo) 


Pll C«1 Ml PIT 

C13 — snl — JN3 — Clz 


1 /: c 1A/1C\ 
-lo5.iy (15) 


pc p/; p"7 pi 
C5 — Co — C / — C2 


A 1 /1\ 

-0.1 (3) 


pi 1 c~i mi rn 
Cll — snl — JN3 — Clz 


1 T1 O /I / 1 A\ 

122.54 (iy) 


M"> Ml PA P1A 

jn2 — jn i — cy — C10 


A "> /">\ 

U.Z (Z) 


P1 C~1 Ml M/1 

CI — snl — JN3 — JN4 


aa /:i / 1 1\ 

yy.o2 (13) 


C~1 M1 PA p 1 A 

snl — JN 1 — cy — C10 


1 *7A A A ( 1 1\ 

1 /y.44 (13) 


M1 C«1 Ml M/t 

JN 1 — snl — JN3 — JN4 


"7A 1 O / 1 1\ 

— /y.3a (12) 


M1 PA P1A P11 

jn i — cy — cio — en 


A A (^\\ 
U.U (Z) 


pn C~1 Ml M/t 

Clz — snl — JN3 — JN4 


1 /; c i c m\ 
— 105.25 (12) 


M 1 MT Pll P 1 A 

JN 1 — JN2 — Cll — C10 


A 1 /">\ 

0.3 (2) 


Pll C~ 1 Ml M/t 

C13 — snl — JN3 — JN4 


C A A i 1 T\ 

5.04 (12) 


PA p 1 a P11 \T1 

Cy — C10 — Cll — JN2 


-0.2 (2) 


Cll— Snl— N3— N4 


-66.9 (3) 


N4— N3— CI 2— CI 3 


0.26 (19) 


C12— N3— N4— C14 


-0.20 (19) 


Snl— N3— CI 2— C13 


171.71 (12) 


Snl— N3— N4— C14 


-172.56 (11) 


N3— C12— C13— C14 


-0.2 (2) 


N3— Snl— CI— C2 


-0.09(13) 


N3— N4— CI 4— C13 


0.1 (2) 


C12— Snl— CI— C2 


-87.78 (12) 


CI 2— CI 3— CI 4— N4 


0.1 (2) 
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Hydrogen-bond geometry (A, °) 

D—H-A D — H H-A D-A D—R-A 

N2— H2-Cll i 0.87 (1) 2.56 (2) 3.265 (2) 139 (2) 

N4— H4-C11" 0.88 (1) 2.65 (2) 3.270 (2) 129 (2) 

Symmetry codes: (i) -x+\,y, -z+3/2; (ii) x, -y+l, z-1/2. 
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